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Commercially, the straight-run gasoline fraction obtained directly from crude oil 
distillation is of a low yield (~20 %), which requires additional refinement because it 
contains primarily straight-chain hydrocarbons that pre-ignite too easily, and hence, 
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unsuitable for use as a fuel in an internal combustion engine. Gasoline upgrading can be 
achieved either through refinery modification or by the use of additives: so as to increase 
the overall petrol volatility, and generally improve the drivability characteristics of the fuel. 
These methods, although, allow to obtain products with a higher quality indicators. 
However, they are energy-intensive, require large capital expenditures, as well as high 
maintenance costs. Consequently, these options are greatly undermined by their 
technological complexity [1].  
Taking all of these points into consideration, the development of fundamentally-new 
methods for improving fuels quality in a manner that is energy conserving, cost efficient, 
environmentally sustainable, and least damaging to human health and welfare, is a top 
priority for modern chemical technology. 
The objectives of this investigation are to determine the main pre-conditions for 
reactor design, and evaluate the efficiency of hydrogen peroxide additive. 
Hydroxyl radical has been previously reported to be one of the most effective 
activators of hydrocarbons [2]. From all the analytical techniques explored for hydroxyl 
radical formation: through exposure to several physical factors, it has been demonstrated 
that hydroxyl radical displays the highest oxidative ability among radicals produced under 
cavitation conditions [3]. 
Although, least explored, dynamic cavitation cracking of crude oil has been well 
documented and is considered an advanced technology for enriching of oil fractions, This 
process involving the hydroxyl radical generation via dynamic cavitation of hydrogen 
peroxide possesses tremendous advantages: (i) The process occurs in the liquid-phase i.e. 
since motor fuels e.g gasoline, diesel, as well as hydrogen peroxide, under normal 
conditions, are liquids, then there is no need to expend energy on phase-transition; (ii) The 
refined products (fuel and water) are immiscible; and (iii) The overall cavitation process can 
be performed in a single-unit apparatus. 
Mechanism of the Process 
In the first stage, hydrogen peroxide, under the action of cavitation dynamic 
decomposes into two hydroxyl radicals [Eq. (1)]:  
Н2O2 + cavitation → 2 •ОH.                               (1) 
Upon the interaction of the generated hydroxyl radical with an alkane molecule, 
hydroxyl radical reaction proceeds by hydrogen atom abstraction from the C–H bond to 
form alkyl radicals and water molecules [Eq. (2)]: 
CnH2n+2 + •OH →
 •CnH2n+1 + H2O (n = 5 – 10).                    (2) 
Whereas, the subsequent homolytic decomposition of C–C alkyl radical [Eq. (3)] to 
form a new alkyl radical and alkene molecule (Cn–1H2n–2) is a well-known radical-chain 
process in thermal cracking [4]. In terms of this process, the selectivity of formation of •CH3 
is close to 100%: 
•CnH2n+1 →  •CH3 + Cn–1H2n–2 (n = 5 – 10).  (3) 
•CH3 + •OH → CH3OH.  (4) 
According to the Navier-Stokes equation [5] for describing the motion of fluids [Eq. (5)]: 
 (5) 
Where 
21 , PP  - pressure before and after the nozzle injection,
21, vv  - flow rate before and after the nozzle injection,ρ  - fluid density
Dependence graph of pressure (P2) on the flow rate of nozzle (v2) is shown in Fig. 1. 
At a mass flow rate of over 140 m/s, the pressure after nozzle injection reaches a point 
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where the cavitation begins. This speed allows to calculate the value of the nozzle diameter 
to be equals 0.7 mm. 
Fig. 1 Dependence graph of pressure (P2) on the flow rate of nozzle (v2). 
Comparative characteristics of gasoline before and after the cavitation treatment with 
hydrogen peroxide is shown in Table. 1. 
Table 1 Results of Chromatographic Analysis for the Initial and Processed Gasoline 
from the Cavitation Process. 
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Initial gasoline  77  69  30  31  10  10  5 
Finished gasoline  90  74  18  33  17  7  5 
 ∆  +13  +5 –12  +2  +7 –3  0 
Conclusions 
i) The use of hydrogen peroxide solution as motor-fuel additive is simple,
environmentally benign, and economically-attractive (with the least-cost option). 
(ii) Hydroxyl radical (obtained through the cavitation of hydrogen peroxide solution) 
possesses a tremendous octane-upgrading influence on the quality and yield of motor fuels. 
(iii) Improvement of the motor gasoline quality is mainly due to the formation of 
oxygenates (namely methanol) from paraffinic hydrocarbons, and the conversion of low-
octane normal paraffins in light straight-run naphtha into iso-paraffins and aromatics. 
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